Assessment of functional recovery after spinal cord injury in rats by reticulospinal-mediated motor evoked responses.
Auditory startle reflexes (ASR) and cortico-myoelectric evoked potentials (CMyEP) were investigated as possible tests of descending motor function in a rat spinal cord injury model. ASR, which consist of stereotyped myoelectric responses recorded in limb and axial muscles to brief loud tones, were found to provide a simple, objective, and reliable measure of motor recovery after spinal cord injury (SCI). While ASR are easily recorded in awake rats, they are blocked by anesthetics, and thus cannot be recorded during the acute injury period. ASR were compared with CMyEP, which can be recorded while the animal is anesthetized. CMyEP were found to produce large myoelectric responses in the vastus lateralis and tibialis anterior hindlimb muscles of the rat similar to ASR except that latencies were approximately 3 msec earlier. Both ASR and CMyEP tended to be bilaterally symmetric regardless of the stimulus configuration, and threshold for responses were the same for both muscles in both hindlimbs. The results suggest that CMyEP may be related to ASR and thus mediated partly by reticulospinal pathways. Evidence supporting this hypothesis is reviewed.